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Plug flow profile at 30 degrees

















Parabolic flow profile at 30 degrees
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Radon Transform at zero intersection
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DFT of spatial quadrature probing field, 6 dB contours
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Single orthant spectra of spatial quadrature probing field, 6 dB contours
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 Depth 58 mm
−2 0 2
x [mm]
 Depth 60 mm
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Point spread functions for dynamic receive
x [mm]
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Single scatterer in 2−D field








































	  =	  	
 




  	 	 	     	 
 	   
 		  

9   
 










  	 
 	  


















   
  
 	 





 	  	  ( 	  		 




      	  	 ( 






	 	  (	 
 	
       




   	  
  
 	
   	 
	   	  	  	 	 
 
 	
 	  











































( =   
	  
 	  
  	
 ( 	  







 	   
  		 






 	 	 
 	   	9	 





 6 	  

G?DDI    
 	 
    	9	

  	
	     
  	 7*' *
 	  	 
 =

   
    = 	   
 	 










































  	 
 	 
=




	 ( 	 





























































































































 	 	 	 	 
!0 	 	 
  	
 9
  . 		 	
 	 9 ( 		 	 
 	 	 





C 	 		 
  	 	










	 	 		   
  
 




  !  " 	 
 
   
 		 	 	
 
  	 	  
 	  		
 
 		 	 	    $

!" L C 	 $

! " L C 	  L C  
'	 2* 



































  		 		 2* 


















































































































 		 	 	  (




















 !435"  !43H"  































































  	 - 
 	 
















 		  	 
  	 	 !" L
-

  	 
 	
  	  	 	  	
9	  (



















































































	   !443"  	 







































































  	 6   	 6 
  	 	

 












0 !43/" 	 !433"  	
 ( 	 	 
 











	    !4/4" 

















+	   	 ".   
	 + 	
 
 "C 	 "3 




 		   	 
 






   	 
 	 		 (  		
		 	   		 	  	   	 ( 	  		 '
	 	  
	
 (  2*   (
 		 	   	
	 

















" 	  
 





























	   












  		   	 	 







   
	 
  


























































































 !454" 	 !453" 	 	 






  !444"     






 	 		  	 < 	 < C   	 




































































































































(   	 









































  !43/" 	
!433" 	  	
 
  	 




























   	 





  	 
 !4/H"
 	 
  	9	 
 




























































	  	 




































































  		 	




	 	   
 4/    	
	 (	 






  	 	  
 





 		  
  (
 




  		 	   	
 		 (
 	 ( 	
  	  6 
  	 	   	9	 	  		 
	

  	 	   	 	 






  	 	 


	 (  	 
 
	 	

































  7* 	   (












9 	 	  	



















































































































































































































( 	  	
 	









  	   
9
	 (  	 	  		 	 	 
  	
	   



















  	 	   		  !4/3"   		
 








































































































!"   












 ".!<" 0 	 9










































































































!0! 	 	 
  








 . 	 
 /   	  
 9







 	 ( 
' 	 	  
 	
 





 / 		 	  	 	   
 	 	  .
		 	   2





 /  		

 
 	 . 




  (   	 	 
 	 . 		 	

  	 		    
 
  		 	
 
  . 	
  .  	  		  



































 ( 	 
	








































	 	 	   * 4.4 	   C . / 	
3 (    
  		 













	   	
 / 
	  * 4.4 6 	  	       & 
		
 
  	 
 C 	 . 	   	 	  	   	
6 
  C 	 . 	 ( 	  








  / 	 3 	  		
	
 	 	
   	   3 	 ( 	 


   	 . + 	
   











    6










	  E 
   
  



























   	
 (  
 	    . + 	
   	
(   	  	 
 		 	 





 	   
 		 










   	
	  		 	 
  









































	 	 		  	 	 


















































!<""I !C Q "
. M		







































!<""I !C Q "
/ M		
















































































































































	  		 
 


























































  	 	 ( 
 
 	   	 	 	

(





























































   9
 
  9































































































































































































































  		 	  	9	 
 





  !4CE3"  		 
 























	  	9	 
 































   		 





   	 
	= 	
 
  6  






 	 		  	 	 




  		 	 	 
 
   
 
 B		  (

 	   
 ,
 	   	
 




 	 		 0   
 2A7  	   	 	





   		  	  
 		
J
   		 ( 
 		 	  	 			 9

  	 		 ( 
 		 	  *      / 	

  9	 		 ( 
 		 
 
 	 9	 	
 	'
 	  




   
  	 *
 	   		 	 
(  		 	
 
   
 




 	 		 	 	 		   	9  	 
 	   	   
	  
  		 7*'		  	 	
	
 
   
 	=	
 	   




 	 	 9	 		 	  
 
	 ( 	 	 
 
 	=	
   (   
   	  	  
		  	  
  
	  




	   
 	=	

      
 	J
  
J  	 
  	 	 

  	J  		 	
 
  	 	 

  




  		  
 		
 	 	 
  		J
  	  
 	 
CC.
+	 	 &"$ #





  	  
 2A7  > =
#

  	  
  	  	'
'
 	
 	  






L .3 .E C5 C. K
  =
#
L 3E .E C5 CE 5 / E >

   
 	 6 
 









































  9	 		 (   		 
   9'
	  	  	 (	 	    	 	  &
( (	
	  
  	 
  
   	 
 	 
  	
		  	 	 
 
	
 (  9	 		    		
 	 
   DE  	 	 
 

































 & DE  9   




+	 	 &"$ #
0  & &



























 ( 	  	 		
   &
(   	 
 8	 /
0  #  &
  9	 		 (	 






 	  	 	 	 	   &
(










 	 J C.K
  		 	
 	 3





























 		 	    	
	 	 
(
 * 5C 
 * 5H -	     
	 
 




 		  	 	9 -	 











(  	 	  		 	
 

 	 	 
 	 	 
 
 2A7   	 	  		 	
 
	 
 CEEE 	 

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 	 	 	 	 	
  	   	  		 
  	
	 ( 	 	  2A7 
 =

 0 	 
	




 	 ( 	 ( 9
 -	
 
 3 	 	 (
 
	 	










 	 	 		 	 5E
Æ
   	 
 	 
 	
 	 	  
 




 	  
 













(  * 5K 
 * 5C. 	   	 		
 &
( 
  * 5C/ 

* 5CH  -	     
	 
 




 	 	9 -	 











(  	 	  		 	
 
  	 	

 	 	 
 
 2A7   	 	  		 	












 		 	    	
	 	 
(
 * 5C 
 * 5H



























































































































   	 




















































































































































   	 




















































































































































   	 




















































































































































   	 

































































































































   	 





















































































































































   	 





















































































































































   	 





























































































































































































   	 





















































































































































   	 





















































































































































   	 








    		 
( 
(  		 
  	 

	 	 ( 	 	  2A7 
 =

    
  	 (  '
	 		   		 	
  	
9	 
	 	 	 
 
 2A7 (










  		 		 	 
    		 
 (
 	   	 	
 










   		    	   
	   	 
  	 6 



















 	   
















( 	  		'
 
 
 	 	 
 





 /  



















   . 
; 		 	
 
 C 	 
 . 	 
 	 













     	
	




















 	   






 / 	 3 




 C 	 
 .
 
  . 
   		







   







    





(  	 	 	 		 9 

















 9	 		 	 
(  * 5CK 
 *
5.C -	     
	 
 




	 	9 -	 











(  	 	  		 	
 
  	 	

 	 	 
 
 2A7   	 	  		 	











































































































































































   	 
  
 




















































































































































   	 
  
 









































































































































































   	 
  
 









































































































































































   	 
  
 







  	 	
 
 / 	 
 3 
  	 	
 




   






 	 	 9  	
9	 	 
	 	 






















   	 	
C3C
+	(	 .$ 





 	  	  
 
   















	   
 (





 / ( 	   
	    





 CE > 7 
 	 	 	 
 
 	 	
    	

  	  	 	  	 	 	   	 	 
  	
 	 
  	 	  *




  	    
 
  	9	 	  		 
   		
		 	
   '	
 	9 	  	9	 		 	






 C 	 / 	 
(  * 5.. 	  * 5./
  
 
  	  	
 
 /  	  	 	 
 
		 	
 	 	 
  	     
 	
 
 C 	 

 	  09 /C /. // 	 /3   		 	 
 	 	 
  -	
 
 CJ .55 F
  -	
 
 /J /K F
	  	 		 	
 		 	  		 	




 CJ 5H4 F
  -	
 
 /J CHE F
( 
( 	 	 































	   
 E   

























Estimator no. 3 (30 realisations, 16 emissions, SNR 10 dB)
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